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AMENDMENTS TO CLAIMS : 

The listing of claims will replace all prior versions, and listings, of claims 
in the application: 
LISTING OF CLAIMS : 

1. (Currently Amended) A drive mechanism control apparatus, comprising: 
a driver; 

a drive controller in communication with the driver; 

a data generator for generating control data for controlling the driver, 
and for generating timing data for controlling output timing of the control data 
to the drive controller, wherein the drive controller controls operation of the 
driver based on the transmitted control data; 

a storage medium for storing the timing data and control data; 

a timer for starting a timing operation upon receipt of timing data, and 
for outputting a time-up signal when a time specified by the received timing data 
elapses; 

a first direct memory access for reading the timing data from the storage 
medium, and for sending the read timing data to the timer when activated by a 
specific signal; and 

a second direct memory access for reading control data from the storage 
medium, and for sending the read control data to the drive controller when the 
time-up signal is received from the timer; 

wherein the second direct memory ac c ess is configured to output to the 
first direct mpmnrv access a start signal to cause the first direct memory access 
to start rending second timing dat a after the second direct memory access 
mmnletes th* sending of ™ntrol data correspo nd ing to first timing data to the 
drive controller . 

2. (Currently Amended) A drive mechanism control apparatus as recited in claim 
1, wherein 

the data generator is configured to generate plural timing data and 
plural control data corresponding to the plural timing data;_and 
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Ui u Q LCo nd direct m n mory aoooao ic configured to o uLp ut to the fi rr t rHroot 
memory acccoo a otart oignal to oauoo tho firot direct memory accooo to ctart 
reading oocond timing data after tho oocond direct memory accooo complotco tho 
pending of control data corrooponding to tho firot timing data to tho drive 
controller; and 

the first direct memory access is configured to read the second timing 
data from the storage medium and send the second timing data to the timer 
based on the start signal. 

3. (Original) A drive mechanism control apparatus as recited in claim 2, wherein 
the second direct memory access further comprises: 

a first control unit, activated by the time-up signal from the timer, for 
reading, from among plural control data stored to the storage medium, first 
control data corresponding to the first timing data each time the time -up signal 
is received, and for sending the read first control data to the drive controller; and 
a second control unit, activated by completion of sending the first control 
data, for reading, from among the plural control data stored to the storage 
medium, second control data corresponding to the second timing data, for 
sending the read second control data to the drive controller, and then for 
outputting the start signal to the first direct memory access. 

4. (Original) A drive mechanism control apparatus as recited in claim I, further 
comprising: 

a stepping motor; 

wherein the timing data comprises timing data for controlling a phase 
change timing of the motor, and the control data comprises phase pattern data 
that is set when the motor phase changes and phase current data for controlling 
current supplied to the motor when the motor phase changes. 

5. (Original) A drive mechanism control apparatus as recited in claim 4, wherein 
the data generator generates basic timing data, phase pattern data, and phase 
current data for use during motor acceleration, deceleration, and constant speed 
operation, and generates the timing data, first control data, and second control 
data based on the basic timing data. 
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6. (Original) A drive mechanism control apparatus as recited in claim 1, further 
comprising: 

a head drive; 

wherein the timing data and control data comprises data controlling 
head drive timing, drive trigger data for actually driving the head, and print 
data. 

7. (Currently Amended) A drive mechanism control apparatus, comprising: 

a driver; 

a drive controller in communication with the driver; 

a data generator for generating control data for controlling the driver, 
and for generating timing data for controlling output timing of the control data 
to the drive controller, wherein the drive controller controls operation of the 
driver based on the transmitted control data; 

a storage medium for storing the timing data and control data; 

a timer for starting a timing operation upon receipt of timing data, and 
for outputting a time-up signal when a time specified by tho-thaL.timing data 
elapses; 

a direct memory access for sequentially r eading the-timing data from the 
storage medium, and for sequentially sending the read timing data to the timer 
when activated by a specific signal, and then for sending corresponding control 
data from the storage medium to the drive controller based on the time-up signal 
output from the timpr wherein the direct memory access is configured to output 
a start signal to start tfrp riding o f next timing data after completing the 
sending of control data correspondi ng to previous timing data to the drive 
controller ; 

a position detector for outputting a position detection signal when an 
operating part of the drive mechanism reaches a first reference position; and 

a drive confirmation unit for computing a logical operating position of the 
drive mechanism from the sent control data, for confirming drive mechanism 
operating status by comparing the logical operating position with the actual 
operating position based on the position detection signal, and for outputting an 
operating error signal when a drive operation error is detected. 
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8. (Original) A drive mechanism control apparatus as recited in claim 7, wherein 
the drive confirmation unit comprises: 

a comparison data storage unit in which specific count values are stored; 

a counter that is initialized when the operating part is at a second 
reference position and counts each time the time-up signal is received; and 

a comparator for comparing the value of the counter with a specific count 
value stored in the comparison data storage unit; 

wherein the operating status of the drive mechanism is confirmed 
according to the comparison result of the comparator when the position detection 
signal is received. 

9. (Original) A drive mechanism control apparatus as recited in claim 8, wherein 
the comparison data storage unit comprises: 

a first comparison data storage unit for storing an allowable lower limit 
of a specific count value for measuring movement of the operating part from the 
second reference position to the first reference position; and 

a second comparison data storage unit for storing an allowable upper 
limit of the specific count value for measuring movement of the operating part 
from the second reference position to the first reference position; 

wherein the drive confirmation unit outputs the operating error signal if 
the position detection signal is received when the value of the counter is less 
than or equal to the allowable lower limit or greater than or equal to the 
allowable upper limit. 

10. (Original) A drive mechanism control apparatus as recited in claim 9, 
wherein the drive confirmation unit outputs the operating error signal as an 
interrupt signal to the data generator, and the data generator performs an error 
handling process corresponding to the operating error based on the interrupt 
signal. 

11. (Original) A drive mechanism control apparatus as recited in claim 7, 
wherein a stop drive signal for stopping drive mechanism operation is output 
based on the operating error signal from the drive confirmation unit. 
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12. (Original) A drive mechanism control apparatus as recited in claim 7, further 
comprising: 

a stepping motor; 

wherein the timing data includes data for activating the change timing 
for the stepping motor phase change, a phase pattern for each change timing, 
and a supply current value for each change timing. 

13. (Original) A drive mechanism control apparatus as recited in claim 12, 
further comprising a carriage driven by the stepping motor. 

14. (Original) A drive mechanism control apparatus as recited in claim 7, further 
comprising: 

a carriage for an ink jet print head; 

wherein the drive confirmation unit performs the drive confirmation 
process when the carriage is driven to accomplish an ink jet head cleaning 
operation. 

15. (Currently Amended) A drive mechanism control method, comprising steps 
for: 

(a) generating and storing plural types of control data for controlling a 
driver and plural timing data for sequentially transmitting the plural control 
data one at a time; 

(b) reading first timing data of the plural timing data; 

(c) starting a timing operation when the read first timing data is 
received, and outputting a time-up signal when a time specified by the first 
timing data elapses; 

(d) reading one control data type based on the time-up signal, and 
sending that control data type to a drive mechanism controller; 

<ri outputting a start signal after the one control data type is completely 
Bftnt to the drive mechani sm controller; 

(of) reading next timing data of the plural timing data when tho control 
data typo read in otcp (d) i o p ent to the dris u m tc hanicm rnntrollo rm response to 
th» start signal, and repeating steps (c) 4 «*Hd) and (e) for next timing data, 
another control data type, and another time-up signal; and 
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(fg) repeating step (ef) until all of the stored plural timing data has been 



ead. 



16. (Original) A drive mechanism control method as recited in claim 15, wherein 
step (d) comprises: 

(dl) sequentially and individually reading each type of control data from 
a first control data type to a last control data type according to the corresponding 
time-up signal, and sending each read control data type to the controller. 

17. (Original) A drive mechanism control method as recited in claim 15, wherein 
the plural timing data comprises phase change timing data for changing the 
phase of a stepping motor, and one type of control data comprises phase pattern 
data that is applied to the stepping motor at each phase change and phase 
current data for controlling current supplied to the motor when the motor phase 
changes. 

18. (Original) A drive mechanism control method as recited in claim 15, wherein 
the plural timing data comprises head drive timing data for controlling the 
timing of a head drive, and one type of control data comprises head drive trigger 
data and print data. 

19. (Currently Amended) A drive operation confirmation method for a drive 
mechanism, comprising steps for: 

(a) generating and storing plural control data for accomplishing a specific 
confirmation drive process and plural timing data controlling the timing of 
transmission of the plural control data; 

(b) driving the drive mechanism by sequentially reading the plural 
timing data, and sequentially reading and transmitting the plural control data at 
specific timing intervals, based on the read timing data, to a drive mechanism 
n^tvnlW wherein a start signal is ou t put tn start the reading of next timing 
data after mmnleting the sending of control da ta corresponding to previous 
timin g data to the drive mec hanism controller; 

(c) calculating a drive amount of the drive mechanism based on the read 
and transmitted plural timing data and plural control data; 
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(d) calculating a difference between an actual operating position and a 
calculated operating position of an operating part of the drive mechanism, based 
on a position determined from the calculated drive amount and a position 
determined from a position detection signal; and 

(e) outputting an operating error signal when the difference between the 
calculated operating position and the actual operating position is outside a 
specific range. 

20. (Original) A drive operation confirmation method as recited in claim 19, 
wherein step (c) comprises counting transmissions of control data sent at the 
specific timing intervals in step (b). 

21. (Original) A drive operation confirmation method as recited in claim 19, 
wherein step (e) comprises outputting a stop signal stopping drive mechanism 
operation when the difference between the calculated operating position and the 
actual operating position is outside the specific range. 

22. (Original) A drive operation confirmation method as recited in claim 19, 
wherein the plural timing data comprises timing data for changing a stepping 
motor phase pattern and change timing control data for changing the current 
control data, and the plural control data comprises phase pattern data for each 
changing timing, and current control data supplied at each change timing. 

23. (Currently Amended) A machine -readable storage medium for storing a 
computer program for directing a machine to perform a drive mechanism control 
method, the computer program comprising: 

(a) instructions for generating and storing plural types of control data for 
controlling a driver and plural timing data for sequentially transmitting the 
plural control data one at a time; 

(b) instructions for reading first timing data of the plural timing data; 

(c) instructions for starting a timing operation when the read first timing 
data is received, and outputting a time-up signal when a time specified by the 
first timing data elapses; 
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(d) instructions for reading one control data type based on the time-up 
signal, and sending that control data type to a drive mechanism controller; 

(*\ in a tnirtionB for mitrmtting a s tart signa l after the one control data 
type is completely sent to drive mechanism controller; 

(ef) instructions for reading next timing data of the plural timing data 
when the control data type read in (d) ic ocnt to the? dr ive mcchaniom controlleri n 
y PS nnn S , to the start signal , and repeating (c) x a*Hd) and (e) for next timing 
data, another control data type, and another time-up signal; and 

(fg) instructions for repeating (ef) until all of the stored plural timing | 
data has been read. 

24. (Original) A machine -readable storage medium as recited in claim 23, 
wherein (d) comprises: 

(dl) instructions for sequentially and individually reading each type of 
control data from a first control data type to a last control data type according to 
the corresponding time-up signal, and sending each read control data type to the 
controller. 

25. (Original) A machine-readable storage medium as recited in claim 23, 
wherein the plural timing data comprises phase change timing -data for changing 
the phase of a stepping motor, and one type of control data comprises phase 
pattern data that is applied to the stepping motor at each phase change and 
phase current data for controlling current supplied to the motor when the motor 
phase changes. 

26. (Original) A machine -readable storage medium as recited in claim 23, 
wherein the plural timing data comprises head drive timing data for controlling 
the timing of a head drive, and one type of control data comprises head drive 
trigger data and print data. 

27. (Original) A machine -readable storage medium as recited in claim 23, 
wherein the storage medium comprises a compact disc, floppy disc, hard disk, 
magnetically recordable tape, or electromagnetic signal. 
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28. (Currently Amended) A machine -readable storage medium for storing a 
computer program for directing a machine to perform a drive operation 
confirmation method for a drive mechanism, the computer program comprising: 

(a) instructions for generating and storing plural control data for 
accomplishing a specific confirmation drive process and plural timing data 
controlling the timing of transmission of the plural control data; 

(b) instructions for driving the drive mechanism by sequentially reading 
the plural timing data, and sequentially reading and transmitting the plural 
control data at specific timing intervals, based on the read timing data, to a drive 
mechanism ™„tm!W thp driving instr uctions f urther including; instructions for 
outputting a start, signal to start, the re a ding of next timing data after completing 
the sending of control data corresp onding to previous timing data to the drive 
mechanism controller ; 

(c) instructions for calculating a drive amount of the drive mechanism 
based on the read and transmitted plural timing data and plural control data; 

(d) instructions for calculating a difference between an actual operating 
position and a calculated operating position of an operating part of the drive 
mechanism, based on a position determined from the calculated drive amount 
and a position determined from a position detection signal; and 

(e) instructions for outputting an operating error signal when the 
difference between the calculated operating position and the actual operating 
position is outside a specific range. 

29. (Original) A machine-readable storage medium as recited in claim 28, 
wherein (c) comprises counting transmissions of control data sent at the specific 
timing intervals in (b). 

30. (Original) A machine -readable storage medium as recited in claim 28, 
wherein (e) comprises outputting a stop signal stopping drive mechanism 
operation when the difference between the calculated operating position and the 
actual operating position is outside the specific range. 

31. (Original) A machine-readable storage medium as recited in claim 28, 
wherein the plural timing data comprises timing data for changing a stepping 
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motor phase pattern and change timing control data for changing the current 
control data, and the plural control data comprises phase pattern data for each 
changing timing, and current control data supplied at each change timing. 

32. (Original) A machine-readable storage medium as recited in claim 28, 
wherein the storage medium comprises a compact disc, floppy disc, hard disk, 
magnetically recordable tape, or electromagnetic signal. 

33. (Currently Amended) A drive mechanism control apparatus, comprising: 

driving means; 

means for controlling the driving means; 

means for generating control data for controlling the driving means, and 
for generating timing data for controlling output timing of the control data to the 
driving controlling means, wherein the driving controlling means controls 
operation of the driving means based on the transmitted control data; 

means for storing the timing data and control data; 

means for starting a timing operation upon receipt of timing data, and 
for outputting a time-up signal when a time specified by the received timing data 

elapses; ] 

first direct memory access means for reading the timing data from the 
storing means, and for sending the read timing data to the timer when activated 
by a specific signal; and 

second direct memory access means for reading control data from the 
storing means, and for sending the read control data to the driving controlling 
means when the time-up signal is received from the timing means; 

wWmn the second direct mem ory access means is configured to output 
to the first d ira* memory p^«. means a start signal to cause the first direct 
n,Pmnrv acees* to start second timing data after the second direct 

memory access ™ear, s compl e te the sending of control data corres ponding to 
first timin g data to the controlling mea ns. 

34. (Currently Amended) A drive mechanism control apparatus as recited in 
claim 33, wherein 
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the data generating means is configured to generate plural timing data 
and plural control data corresponding to the plural timing data;_and 

I h e u llui iA di rect mn m oi y accccc m en * i o configu re d to output t o t he 
fiio t direct mem oi y acccoc m en uo a otort cigm l lo cauco th n firr t direct mem or y 
accccc m ean- I "rnnrt tim i ng data after th e ucco nd dir ect memor y 

ac ccc c m c an c - - r w - ^ "-nrW n f n o n liu l data c or r nupo nding to t ho firrt 
timing data to the driving controlling mo ana; a nd 

the first direct memory access means is configured to read the second 
timing data from the storing means and send the second timing data to the 
timing means based on the start signal. 

35. (Original) A drive mechanism control apparatus as recited in claim 34, 
wherein the second direct memory access means further comprises: 

first control means, activated by the time-up signal from the timing 
means, for reading, from among plural control data stored to the storing means, 
first control data corresponding to the first timing data each time the time-up 
signal is received, and for sending the read first control data to the driving 
controlling means; and 

second control means, activated by completion of sending the first control 
data, for reading, from among the plural control data stored to the storing 
means, second control data corresponding to the second timing data, for sending 
the read second control data to the driving controlling means, and then for 
outputting the start signal to the first direct memory access means. 
36. (Original) A drive mechanism control apparatus as recited in claim 33, 
further comprising: 

means for imparting motion in a stepping manner; 

wherein the timing data comprises timing data for controlling a phase 
change timing of the motion imparting means, and the control data comprises 
phase pattern data that is set when the phase of the motion imparting means 
changes and phase current data for controlling current supplied to the motion 
imparting means when the phase of the motion imparting means changes. 
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37. (Original) A drive mechanism control apparatus as recited in claim 36, 
wherein the data generator generates basic timing data, phase pattern data, and 
phase current data for use during motion imparting means acceleration, 
deceleration, and constant speed operation, and generates the timing data, first 
control data, and second control data based on the basic timing data. 

38. (Original) A drive mechanism control apparatus as recited in claim 33, 
further comprising: 

means for driving a head; 

wherein the timing data and control data comprises data controlling 
head drive timing, drive trigger data for actually driving the head, and print 
data. 

39. (Currently Amended) A drive mechanism control apparatus, comprising: 

driving means; 

means for controlling the driving means; 

means for generating control data for controlling the driver, and for 
generating timing data for controlling output timing of the control data to the 
driving controlling means, wherein the driving controlling means controls 
operation of the driving means based on the transmitted control data; 

means for storing the timing data and control data; 

means for starting a timing operation upon receipt of timing data, and 
for outputting a time-up signal when a time specified by *he-that_timing data 
elapses; 

direct memory access means for sequentially reading tfee-timing data 
from the storing means, and for sequentially sending the read timing data to the 
timing means when activated by a specific signal, and then for sending 
norresnondmg control data from the storing means to the driving controlling 
based on the time-up signal output from the timing means wherein the direct 
memory acc^ means is configured to o utput , a star t s i gnal to start reading of 
™*t timing data after com plying the sending of control data corresponding to 
previous timing data to th e drive controller; 



Customer No. 20178 
Response A 



P5740a 



09/835,029 



Response A 



means for outputting a position detection signal when an operating part 
of the drive mechanism reaches a first reference position; and 

drive confirmation means for computing a logical operating position of 
the drive mechanism from the sent control data, for confirming drive mechanism 
operating status by comparing the logical operating position with the actual 
operating position based on the position detection signal, and for outputting an 
operating error signal when a drive operation error is detected. 

40. (Original) A drive mechanism control apparatus as recited in claim 39, 
wherein the drive confirmation means comprises: 

comparison data storing means in which specific count values are stored; 

counting means that is initialized when the operating part is at a second 
reference position and counts each time the time-up signal is received; and 

means for comparing the value of the counting means with a specific 
count value stored in the comparison data storing means; 

wherein the operating status of the drive mechanism is confirmed 
according to the comparison result of the comparing means when the position 
detection signal is received. 

41. (Original) A drive mechanism control apparatus as recited in claim 40, 
wherein the comparison data storing means comprises: 

first comparison data storing means for storing an allowable lower limit 
of a specific count value for measuring movement of the operating part from the 
second reference position to the first reference position; and 

second comparison data storing means for storing an allowable upper 
limit of the specific count value for measuring movement of the operating part 
from the second reference position to the first reference position; 

wherein the drive confirmation means outputs the operating error signal 
if the position detection signal is received when the value of the counting means 
is less than or equal to the allowable lower limit or greater than or equal to the 
allowable upper limit. 

42. (Original) A drive mechanism control apparatus as recited in claim 41, 
wherein the drive confirmation means outputs the operating error signal as an 
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interrupt signal to the data generating means, and the data generating means 
performs an error handling process corresponding to the operating error based 
on the interrupt signal. 

43. (Original) A drive mechanism control apparatus as recited in claim 39, 
wherein a stop drive signal for stopping drive mechanism operation is output 
based on the operating error signal from the drive confirmation means. 

44. (Original) A drive mechanism control apparatus as recited in claim 39, 
further comprising: 

means for imparting motion in a stepping manner; 

wherein the timing data includes data for activating the change timing 
for the phase change of the motion imparting means, a phase pattern for each 
change timing, and a supply current value for each change timing. 

45. (Original) A drive mechanism control apparatus as recited in claim 44, 
further comprising means driven by the motion imparting means. 

46. (Original) A drive mechanism control apparatus as recited in claim 39, 
further comprising: 

driven means for an ink jet print head; 

wherein the drive confirmation means performs the drive confirmation 
process when the driven means is driven to accomplish an ink jet head cleaning 
operation. 
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